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The highest winds of the month were reported as follows 
On 7th, p. m., as low area No. I1 passed down the St. Law 
reuce Valley, Buffalo reported a wind of 72 miles an h o i i r  
On evening of 14th, as No. VI  approached northeast. Buffal( 
again reported the highest wind of any station, 64 miles 
On a. m. of 35th, as No. S passed into Nova Scotia, New Yod 
City experienced 64 miles. On I). ni. of 28th, as No. S 
passed down the St. Lawrence Valley, Buffalo reported 7: 
miles, and twenty-four hours later, when the storni reacliec 
the Gulf of St. Lawrence, New Tork City reported 64 miles 
Finally, on evening of %th, as low No. SI1 passed 08 thc 
south Atlantic coast, i t  caused a wind of 60 miles nn hour R 
Hatteras.-H. A .  Hnzcii, Prqfissor. 
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RIVERS AND FLOODS. 

At the close of Decemher, 189S, the Missouri River Waf 
frozen over to below Omaha, and continued so throughout t h e  
month of January, 1899. From St. Joseph, Mo., to the inoutli 
of the Missouri the water fell steadily owing to the advnnce 
of the cold weather, and on the Rlst, the river was practically 
closed as far as Hermaon, Mo., 75 miles above the mouth. 

The Mississippi was also frozen over RS far south as Hanni- 
bal, and fell steadily in the open portion from below Hannibal 
to Cairo. 

In  the Ohio a rise began in the upper river on the l#h, 
reaching Cairo 011 the lgth, but no extreniely high stageswere 
reached, except a t  Evtinsville where the river was above the 
danger line from the 14th to the 23d, inclusive. reaching 39.1 
feet on the 18th, or 4.1 feet above the danger line. Lowlai~ds 
were submerged after the E t h ,  Imt aside from the temporary 
inconvenience to the farmers, no loss or damage resulted. 

Previous to this rise, however, there had been another 
marked, though not prolonged, rise in the Ohio and its tribu- 

taries on accouut of the substantial rains of the 4th, 5th, aud 
6th. In  the Cumberland River stages from the danger lines 
to more than 8 feet above were general, but  no reports of 
damage were received. III the Tennessee River a t  Johnson- 
villc the water was from 1 to 3 feet above the danger line from 
the 10th to the 15tl1, inclusive. In  the Emory River above 
Kingston, Tenn., a log boom broke 011 the 7th during a heavy 
rise in the mountain streams, and 1,000,000 feet of logs were 
swept away. At Chattanooga there was heavy drift from the 
7th to the 10th, becoming lighter and ending on the 11th. 

In  the Mississippi River below Cairo the rise was steady 
after the 9th, cresting at  Memphis on the BBd, and was still 
in progress a t  the close of the month from Vicksburg south- 
ward. A considerable volume of water also came out of the 
Yazoo River, which rose steadily after the 4th of the month. 

The Ouachita at Caniden, Ark., reached the danger line of 
39 feet 011 the lStIi, and fell rapidly thereafter. At Monroe, 
La., there was a steady rise after the 4th, but no high stages 
were reached. 

A similar condition of affaire prevailed along the Red River. 
The Atchafalaya rose shadily a t  the rate of about 0.6 foot 

per day from the beginning to the end of the month, reaching 
the danger line 011 the last day. 

Low stages prevailed generally in the Susquehanna, except 
in the vicinity of Wilkesbarre. In the Wyoming Valley the 
rains from the 4th to the 7th cawed the breaking of the ice 
gorge, and a rise of 15 feet in the river in  four days, the water 
reaching a stage of 31 feet on the 7th, or 7 feet above the dan- 
ger line, when the gorge broke. It remained above the dan- 
ger line until the 30th. Many cellars in the lower end of the 
city were flooded, and sonie water cameinto the main portion. 
Iuterurhan traffic was almost completely interrupted while 
the water was at  its highest stage. 

The .James River a t  Richmond reached the flood stage on 
the Tth, and read 13.5 feet on the gauge on the 8th,  or 1.5 foot 
tihove the danger line. This rise was due to the heavy rains 
of the 5th and iith, and warnings were given as soon as re- 
ports from the upper river were received. A stage of 12 feet 
was forecast for 8 p. m. of the 7th, and the stage actually 
reached at  that hour was 12.3 feet, a remarkably accurate 
Forecast. Supplementary warnings were issued later of a 
%foot stage to arrive during the night. Some cellars were 
Hooded, and there was some interruption of street car traffic. 
No damage to property was reported by traneportation com- 
panies, all portable articles having been moved to places of 
aafety after the warnings were received. 

Nothing further of interest was noted in connection with 
river stages, except in Alabama, where, owing to heavy rains, 
the Black Warrior River a t  Tuscaloosa rose 44.6 feet in the 
three daye from the 5th to the 8th, reaching a stage on the 
latter date of 49.3 feet, 11.3 feet above the danger line. Warn- 
ngs of a 48-foot stage were issued at  8 a. m. of the 7th, 
mother instance of remarkably accurate forecasting. A t  
Demopolis there was also a rapid rise, the danger line of 35 
'eet having been reached on the 9th, and a crest of 47.6 feet 
)n the 17th. No damage of consequence resulted from the rise. 

Ice was present quite generally north and east of Cairo, 
tnd was sufficiently heavy at  Cairo on the l e t  of the month 
,o impede ferryboat traffic. A t  Hanuibal, Mo., the ice gorge 
ibove the Wabash bridge moved out on the. 26th. 

In the East ice was reported as far south as Lynchhurg, 
*here it was 1 inch thick on the 32d. 

The rivers of central and eastern Pennsylvania were mostly 
'rozen during the greater portion of the month, and ice 14 
nches in thicknese was reported a t  various places. 

I n  the Hudson River 10-inch ice was harvested a t  Albany 
111 the 4th. On the 6th the ice moved out and gorged south 
~f the city, the river rising as a coneequence to 7 inches above 
he top of the dock. 
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By noting the southward movement of the line of total 
freeziug and the increasing thickness of the ice in the rivers, 
the general advance of the winter season can perhaps be more 
rgadily observed than in any other manner. The following 
table, compiled mostly from data taken froni the weekly snow 
and ice charts, shows these conditions as they existed at  the 
eo4 of each week, beginning with December 5, 1898. The 
thibkness of the ice is measured in the rivers and harbors 
each Monday evening by means of augers and measuring rods 
especially constructed for the purpose. A long - handled 
auger bores a hole through the ice, and the measuring rod 
gives its thickness in inches and tenths of inches, the rod 
being provided with a bend a t  its lower end to clamp the ice 
on the under side, thus insuring an exact measurement. 
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- The highest and lowest water, mean stage, and iiionthly 
range at 118 river stations are given in the accompanyiiig 
table. I Hydrographs for typical points on seven principal 
rivera are shown on Chart V. The stations selected for 
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks- 
burg, an the Mississippi ; Cincinnati, on the Ohio ; Nashville, 
on the Cumberland ; Johnsonville, on the Tennessee ; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. - H. C. Frankenfield, Forecast 

awls of rima qfmed to m a  of gaugss. Janriary, 1899. 

Oficinl.. 
. 

R 0 1  

9 i I Riehest water. i mwest  water. 1 j I 3 
I--- 

Date. lHeiph1 
-- ~ 

! 
reel. Feet. 
14 iFrozei 
13 0.3 

~~. . -.- ~ _ _  . 
Arthur Cit Tes ...... 
Yhrevewrt. La .......... Fulton. Art. .  ........ ....I dnMbrlppl R i m .  Miles. 

Et. Paul. Minn ............ 1,967 
Reads Landing,Minn .... 1,887 
Red Wine. Minn ................ 

Feet. ............... 
-0.6 1 

19 

......... ....... 

........ ...... ......... ....... ......... 
4 

16 
1 
1 

19.20 
2%24 
2% 26 
m.ao 
29.30 

81 
31 

26 
16 

14,15 
14 

...... 
h o m  
2.1 

hozei 

Wozei 
h z e i  
hozei 
2.2 
4.3 
6.7 
4 8  

38.3 
29.0 
88.6 
40.6 
34.8 

14.1 

1.9 
8.2 
9. 5 
14.8 

...... 

as. 6 

...... ...... 
1.3 ...... ...... ..... ...... ...... 

-1.3 
1.2 
1.1 
0.9 

20.0 
13.3 w. 8 
01.2 
16.6 
15.2 
4.3 

1.5 
4.4 
4.6 
6.4 

,... . 
12 
18 
15 
10 
15 
8 
14 
17 
88 
80 
$0 
45 
59 
42 
42 
42 
45 
16 

10 
22 
21 
B 

....... ........I ...... ..... 
0. € ..... ..... ..... ..... ..... 
3.1 
3.1 
5.8 
3.9 

18.3 
15.7 
17.I 
19.4 
18.S 
24.4 
9. e 
0.4 
3.e 

8.4 
5. a 

......... 
31 ........ ......... ........ ......... ......... 
29 
31 
81 
3: 
i, 

1. 8 
1 
1 
1 
1 

19 
81 

SO. 31 
31 

.... 
1.8 .... ... .... .... .... 
0.7 
8. i 
4.4 
2. 7 

30. a 
2.2.4 
m. 2 
31.3 
26.2 
28.9 
9.8 

1.7 
6.7 
6.4 
9.7 



JANUARY, 1899. 

3ighest water. Lowest water. 

Date. Height. Date. 
- 

MONTHLY WEATHER REVIEW. 

d 
5 
a 

6 

Lowest water. 

Date. 

Bights of h v a  aboow m 8  of gaugas-Continued. 

f 
5 
ID 
0 

, 

i adsghts of T i m a  abaow rn of gaugas-Continued. 

..... 

5,6 
1,2 

2 
2 

1 

2 

13.14 

11 

11 

81 

31 

1,5 
1 

I 

-- .. 

Fee  
8.1 
4.5 

8.8 
31.15 

20.8 

9.2 

8.4 

4.5 

8.1 

4.7 

8.8 

4.6 
13.2 

- 
R 

A d  C W  
0 0  
O S  
M 

Feel. 
8.9 

7.9 

18.1 

14.4 

16.5 
5.1 

1.5 

5.0 

3.0 

I 

-- 

- 

8.9 
10.11 

11 
17 

8 

9 

24,% 

!2!2 

22 

7 

9 

18 

- 
0 

r l  
? &  
t O  
18  n 

Fee1 
3a 
18 

a!l 
35 

38 

n 
I2 

6 

12 

16 

12 

28 
56 

2.6 
2.7 

0.1 
3.9 

4.4 

2.0 

6.9 

8.2 

4.3 

3.0 

1.5 

0.4 

1,6 

2 

6 

1,s 
3 

14 

8.8 

10.8 

19.7 

11.7 
4.4 

4.7 

Demopolii, Ala ......... 
Black Warrior River. 

Tusoaloosa. Ala ......... 
Pedes River. 

Cheraw, 9. C ............ 
Black River. 

Kinentree. 8. C .......... 

155 

90 

146 

60 

- Roanoke-River. 
Clarksvllle. Va.. ......... 

8acramsnto R i w .  
Red Bluff, Cal. ........... 
&mamento, Cal.. ....... 

Bighest water. 
stations. 

85: 

- 
eight 

-. - 
[eight 

Feet. 
9.3 

8.5 

28.8 

22.9 

21.0 
R. 0 

5.5 

8.0 

5.8 

-. 

__ 

[eight Date. z 
8anlce Rirw. 

S t .  Stephens, S. C.. ...... 
t’migaree Riiw. 

Columbia, S.C.. .......... 
Wntsree R i m .  

Camden, S.C.. ......... 
8avaanah River. 

Augusta, Qa ............. 
8ptsqwehanna Riiw. 

Wilkesbarre, Pa.. ....... 
Harrlsburg Pa ........... 

Jwntah River. 
HUnt l I IgdOD.Pa . .  ....... 

W .  Br.  of8uequehanna. 
Wllllamsport, .Pa.. ...... 

Waecamaw River. 
Conway, 9.C. ............ 
-. ~~ 

Feet. 
6.9 
6.6 

21.8 
47.6 

49.3 

27.8 

9.9 

6.1 

12.4 

6.8 

13. 1 

13.5 
16.6 

Feet. 
6.4 

0.6 

5.5 

8.5 

4.5 
8.9 

4.0 

3.0 

2.3 
-- 

Feet. 
3.3 
3.8 

21.7 43. 7 

44.9 

25.8 

a. o 
3.5 

8.1 

a. 8 

12.2 

21 -!a 

8 

8 

8 

c 
1 

25 

” 

31 
- 

.. Lupbar Rirer. 

--..ch Creek. 
Emngham 

Potomac Riser. 
HWerB Fern. w. Va.. . I 

N.C ............ 
,s.c ........... I 

13.1 Distanoe to Qnlf of Mexico. t Record for !25 da 8. 
8.4 I $Record for 27 days. 

$ Record for 26 days. 
I Reoord for 80 days. 7 Jecord for I days. 

~~ 

THE WEATHER OF THE MONTH. 
By ALFBED J. HXNRT, Chlef of DIvlsion of Records and Meteorologloal Data. 

until the 30th, after which date substantially no rain fell in 
California and but little elsewhere on the Pacific coast,. The 
weather on the coast during this period was dominated by a 
succession of highs that apparently moved inland from the 
Pacific. The lows, on the other hand, to whose influence pre- 
cipitntion on the coast is due, had their origin in Alberta, 
moving thence southeastward, but a t  such a distance as to 
exert no influence upon the weather of the coast. 

East of t.he Rocky Mountains there was the usual alterna- 
tion from warm and pleasant, to cold and stormy, weather. 

The iiuni her of lows that originated in Texas and on the Gulf 
coast was greater than usunl, and as a result there was gener- 
ous rainfall in the Gulf States, Florida, the middle Missis- 
sippi Valley, and the Ohio Valley and Tennessee. Jn the 
first-named States farm work was much retarded by reason 
of the excess of rain. 

G‘eneml remarks.-The weather of January, 1599, was fairly 
typical of midwinter conditions. The atmospheric circnla- 
tiou was vigorous, and the alternations from fair to stormy 
weather were sharp and more decided than during the pre- 
ceding month. 

The distinguishing characteristics of the nionth were per- 
hape the distribution and frequency of highs and lows, as 
shown in detail in the preceding section, and the sharp fall 
in mean pressure over the Rocky Mountain and Plateau re- 
gions. 

From the 26th to the end of the month there was a succes- 
sion of cold waves with high winds and snow throughout the 
Rocky Mountain region and a portion of the plains eastward 
to the Mississippi Valley. As the month closed a cold wave 
was moving southward and eastward to the line of zero 
temperature, extending from northwestern Texas to central 
Ohio. 

While the stormy conditions above mentioned were prevaiI- 
ing in the Rocky Mountain region, midsummer weather was 
being experienced in California. Temperatures a t  midday, 
ranging from 70° to 80°, were observed in the Great Valley 
and southeru California. At San Francisco a maximum tem- 
perature of 7 8 O  was registered on the 26th, the highest Janu- 
ary maximum recorded during the past twenty-seven years. 

TEMPERATURE OF THE AIR. 

The departures of temperature were not very marked in 
any section. The greatest positive departures were observed 
throughout an irregular area extending from Kansas City to 
the headwaters of the Missouri River, thence westerly and 
southwesterly to include northern Wyoming, Utah, and 
Nevada, eastern Oregon and Washington, and practically all 
of Idaho. The negative departures were generally small. No 
especially severe cold waves occurred. Cold weather and 
snow were experienced on the Atlantic seaboard on the -1st. 
The next general period of cold weather fell on the 5th, 6th, 
nnd ’ith, and zero temperatures were registered in New Eng- 
land and eastern New York on the 8th and 9th. A moderate 
cold wave moved from the northwest to New England by way 
of the Lake region on the 17th, 18th, and 19th, and, as stated 
under “general remarks,” a succession of cold waves with 
snow and zero temperatures moved southward over the Rocky 
Mountain and Plains regions from the 26th to the close of 
the month. 

The distribntion of the observed monthly mean tempera- 
ture of the air is shown by red lines (isotherms) on Chart VI. 
This chart, also shows the maximum and the minimum tem- 
peratures, the former by black and the latter by dotted lines. 

PFLEBSURE AND WIND. 

The character of the weather on the Pacific coast is largely 
determined by the pressure distribution, both in that region 
and farther to the eastward. During the preceding niontli 
pressure was unusually high over the Plateau region, and the 
course of the north Pacific lows was so far to the northeast- 
ward that ecarcely any rain fell in California where droughty 
conditions had prevailed since October. Fortunately for the 
great agricultural and comniercial interests of that State, this 
condition of affairs came to an end on January 1,1899, when 
a vigorous north Pacific low caused general rains throughout 
the State. The snow covering on the mountains, hitherto 
scanty indeed, was considerably increased, and the outlook of 
previous weeks was much improved. Other lows approached 
from the west, and the rains came in generous proportions 


